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^•aflS. ^ Al^^cfl ^-g-^ig, ^4^2 £E^ #3 *IM ^ 3lS7> ^^}B.S., 

^ ^27} ^ ^ Wl-g-# 3.7]} ^ 5ft^. 

S. 2 
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1020000061983 2001/2/ 
^1 

^>o]a.5. ^^1^ S. 1 ^^- ell °1*1 {Vertical cavity surface emitting laser 
having micro- lens} 

£ 2^ *Hl^HH tt}-Er 4 6 l35. 3H*1# 7 fl5^ 

£ 3 I £ 4^ ^ ^i^a1^)o]1 nf^ 31 o] ^ 7} 1^ ^SKSE 

AS. iL°] 

100,200. . .7l3flr 110,210. . .^Pr^l^l^ 
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120 .. . %■ 140 , 240 . . . ^"^-^>7l %■ 

150...^^ 155, 205, 355... ^3. ^ 

160, 260... ^^i^- 170, 270... ^H*- 
180, 280, 380... 

i^o) 4**}^ ^ ZL £-o)o} ^2fl7l^] 

<13> 3H*i#°l #A>£]^ 3±c]] v}o]=L3_ $±^7\ 3! 

^ 'M^g S.^.^ ^(vertical cavity surface emitting laser).^ 33-°^., J±' 

, ^-*)-^>^ ^^-ol -g-ol^>j7 ^5\y\ ^-g- o>q^ t o]*}-<& tifl^ 

<15> £ 1^- #^f>}i£, #Hfl^ 2fl ol *i ^ 7]^-(10)^-, ^"71 7l^-(10) 

3^ *§^3 ^^>7l^(ll), #^^(12), Jl^^(13) ^ ^-¥-^71^(14)^, ^ 

71 ^«1;Al-7l^(14)^ #A>^^ #51^-(18)# <3^H1 *§^£ tfY^ 

(16)^}-, ^"71 71^(10)2] f>}#d\] ^^^(17)^ °)^T-°]^ 9X^. 

<16> ^-71 *>^.^A>7l^(ll) m ^ti>A}7l#(14)^ ^5. «V£.^1 
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* juLtflS. S-2fl^-^l: A >7l(DBR:Distributed Bragg Reflector)^, *\S, 4 

€- S^gsH SU^K ^, 7l^r(10)^r n^S^-S. S^^M 91°-^, SpfaV 

A>7l^(H)^: 7}&{10)3\ ^ ^ <?] , #7) #«-*U}7l^(14)£: p^^-S. £^§3 

<=H si**. 

<17> ^-71 Jl^^-«-(13)^ ^,*l-^-^^-(16)(17)-g- ^I7>^ ^^-7> #7) %^^(12) 

3 f^J^^s. * s.^^- ^-ff^ *#■§■ 7MHt>4. 

<18> #7] #^#(12)£r ^-7] ^,*}^€^(16)(17)°lH o]7>^ 2) Sfl #7l 

•¥-^>7l^(14)(ll)^>H #*>^ £W ^*fl ^HS^tt 

<19> >y-7l %^(12)°)H ^"71 ^,«1-^A>7l#(14)(ll)<fl>H 

-f (21)1- #^>€^. 

^-Tflol^-^ <$^yg A^ojol] 5Ho)X^lAi #^5] 

^ v}^o]^ ^«lsfl6> *Vnf. 

<22> ^ tf-g. ofl^, ^"7}sq- ^ #2fl2l S^^" efl o] ^ # #T^£1<4 ^ ^-Hf-nfl^o} 
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.g-ofl, ^ Al^^o. ^ t } 7 ) ^«flA|^ eflol^o^ #^^ofl ^^Izl S 
^ #Hl^l^l^^S# ^fl-M*) th=h 

<24> ^-SH, ^-^J- A]i^ ^-^7> 0>lJ|e}-, Aj- 7 ] elH^olH 

?27} ^-^-*V ^r^o] 

<25> ^ ^. 7] ^ ^ ^ ^-g- #<£*H ^ Ali^. ^a] ^ 

<26> #7] -sl^ ^^71 -91*!: l^^l *M£L3. ^ <a^l^ 

, 71^3}-; ^-71 7l# #ofl Jl gs.^ ^^Mf^; 

^-«.H>A>7l#32|-; Aj-7] ^«}A>7l^ ^Hl ^A]^^ oj-Lo^:^ gfl 

oM^l t^TT ^"^H 4°1^S ^71 ^#A}7l# 

cq^o} £5=0. o_ cgcrfofl ^Aj^ Aj-7] 71^- ^o]] tgAj^ 
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1020000061983 2001/2/ 
71 f, #7] *}ol£L^ ^-f. «V^# R, #7] % i^-^cg^ o.^a. E ^ p>o}^^. ^ 

^l^s}^ nfl^sl ^^#^r n2B} % nfl, f = R x n l / (n2-nl)-g- ^€ 

<27> 5Eth #7] ^-^^r ^^>7l fl^ ^ *H3.S. 31^ ^3(1$ 31 

71^-4; ^7} 7]% #cfl #tfl3 o.S. Ji ^>-ir^r 3# <8>S€ *Hf^> 

* ^£ ^^>7l ^"71 ^ti>A]-7l# ^Hl eW*!^ Jf^X]?^ Cl = 

o^lJL, ^lol^^-ol #A>S)^ QS.^- <3^°ll *}ol£13. €^7> ^7] # 

-?-^]-7l# flS^ ^3E.-f *H^tt ^^1 ^-^^H #7l 7]^ isV^ofl 

s}-^^^-;^- #7} #2E-Hr ^f^M S]^ ^-7] 

#^^°flH ^3<H #7] #J£-H*iLS ^*g*Rr ^ y J £171 ill} ^ ^cfl^ 7>*1 

nl, #7) SlS-folM^ ^^jM 2}^°! ^"71 c>oi^s -tfaflsq 

<28> O^H, ^7l ^£-f^l ^tfl^-g: D, ^>7l D>ol=iS. fe^l ^°11- f, 

^ ellol^ # j^-g- ^el- ^ «fl , #7l ^cfl# D2}- ^°1 ^317} 

Z)=v/2X 1.22*/ ^ n>2:§>£S- ^ ^Ol U>^-2]s>Uf. 

<29> SEfV, ^-71 -H-^^r ^ST>7l ^ -g- ^ofl n>olaL5. ^ l^l^g 511 

5flol^^ ^4*1 71 ^ #^3. ol^olxlJl, Olol^^-ol #A>5^ #S.J>- cgcdofl 
*><>1=13. 3]^7> 71^4; ^"71 71 -y-ofl ^-i^^ ^ ^>^r* ^"S.^- ^ 
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^-«-avA>7i^4; -8-71 ^«>a>7)^oii ^^4; #7) 7l# 

efloi^^-o] #a>e]^ c$<%°. ^^^j. W^Rs-a- itl-sH, ^ ^ 

^-i- wv^* r, #7] % ^-^^<^ o. s «.Ei iffl^Ml ^-ol ^-frSRr 

^2] ^-Jl ^^-i;^: nl, nW=L3. ^1^1- *l<8*Rr «M3 n2 

3- ^ f = R x n l / (n2-nl)-g- ^^KE^- 3# ^8-2.3. ^tf. 

<30> • # 7 ] -=-*}^g- ^*>7l ^tb ^ 4°l3S. ^ <y^fl^ 3H*i^r 

fe7> 71^:4; ^7} 71* -S"tfl^O.S ^ ti>A>^ 

^^1-71^2}-; #7l ^H>A>7l# ^1 #7>><4 ^M^S ^ 

^*Kr ^"71 ^-ofl ^7l ^tiU^l^t} ^ tiVAf^^ ^ 

€ ^y}A>7l^^ ; ^71 ^y>A>7l^ ^1 %^ ^7] 7}& f>}T$e) efloi 

tt #514- <3<3# *8^€ ^H^^-i: i^M, ^7) -as 

^ U 37l^.Cf ^ S|cfl^ 7>*M, #71 ^Sl^H^ 3^0] Aj-71 

<31> <^7H, #7] ^tfl^-g. D, #7l P>ol3.^ 31^3] 3^ ^o]* f> 
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<33> s. 2^ ^3 *fll^HH nJ-S- *}°l£L3. €2L <£$m 3M*1» 7fl^^ 

<34> *fll^HH D l- 0 ]a.s. sfl^l 

^fe, 71^(100)34, 7] #(100) *H?-*I^-(170)3|- f 71^(100) #°fl ^>S. 

3# ^^>7l#(110), *^(120) ^ ^^>7l#( 140)52]-, 4>«-ti>Af7l^ 

(140) -^-ofl te#(150)3f, 3l°H#^ #A>A)7l7l ^tb -a^-f (180)1- *H2]^ 

<8«H ^€ ^^(160)^: 5E^H ^^4. 
<35> ^7} 71^(100)^: °fl^tfl, n^-^-S. GaAs, AlGaAs, InAs, InP, GaP, InGaP, 

InGaAs SE^ GaP ^ o^rf. 
<36> ^"71 *>^-ti>A>7l^( 110)^- ^^>7l^(140)^Sr ^S. t}€- MK£*11 3W# 

-g- M^S, S°l, ^71 ^-,s1-^-^>7l^(140)(110)^- 

*\3, ^ AlGaAs^ «>^-^-2.S ^^€4. 
<37> o]nfl, S. 2*\) ^-o] MJ-^ eflo]x-1^-ol cfl«-^- ^V«-ti]-A>7l #( 140)^- ^ 

sH ^ti}A>7l^(140)^ ^ 5>JL, ^Jf 

«H-7l^(110)£: ^^1-71^(140)^ JL ^-JEJ=- Ole^ ti>A>^ 

«VE*ll 3^ ofl n}^ ^e^jE.^., #7l ^-f-«>A>7l#(140)ol ^^1-71^ 

(llO)iLtf ^ ^^^r# #5.-^ ^S}^ ^^>7l^(140)^ aVA>^ *}.Jf aU} 7 lf> 
(llO)iLt} ^1 ^ ^ <&r±. o^H, Aj-7] 7m(100)ol n ^<a 3-f , ^H^}-^ #(110) 
^ ^71 71^(100)4 ^ ^<?1 n^, ^-¥-^>7l^(140)^- p^f z]-z}- £^^cf. 
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<38> #7l ^«-tiVA>7)^(140)2]- *H?-*H-71^(110)£t ^,^^^-(160) (170)-g- *§-n 91 

7>€ ^°\) -fKE*H. #^(120)<>lH ^ wu> 

<39> sfry] #^^(120)^: #7} ^,*>Y^>7l^(140)(110)<fl>H *1*>^ 

^t°-S 91 & oil M *1 ^ ^*Rr <8^.2.3. SE^b 0 <M~ f-I- 

^■S, 3:3 *K super lattice) ^-gr 71-^tf. c$7]*\ , # 7 1 SM§^(120)£- 

efl°l^^ sj-^l ^ ofl?itfl, GaAs, AlGaAs, InGaAs, InGaP ^/S^ AlGaAsP 

3. °l^f-<>|^. 

<40> *V^, #7} ^^71^(140)21 ^oflfe- ZL #^oll ^"-f-^C 160)* ^-*fl 

^17>^ ^i^-7> Jl-I- ^ 7fl^-(aperture:130a)S 7>^^^ 

j1^^(130>7> ^£)<H <^7H, ^-71 J1^^(130)^ ^>7l^(140) 

<4i> ^-71 JX^^(130)b ^^>7l^(140) ^*H1 ^]^%-MS.^\)^r 

<>l°fl, ^7l JL^*J-Y(130)b 7fl^-(130a)^l ^71 t^cf $.o]& Aj.5rJ.0fl <q 

<42> ^X\6\}6\] &c>\*\ t Aj- 7 | 7fl zp. (130a )^ 7>^tbt!: ^ H71S. ^sM, 

^^(160)^r ^-Sfl «17>^ ^^-7V 7Bf^V $H^(120)-g- ?3$-f;}5. 

^ ^7] %^^(i20)^ jit)- <g^(ol^ o_s3f- 3)°1M ^-ol ^fls)^ 
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<43> o]<4 ^ol ^|i^aH6|| 3H^7} 4:^^(120)2] 7]-^^ ^ <3 

-§- ^£.3. tRV^Hl 7>^-7ll 

<44> ^-71 ^S#( 150)^8- ^1 ofl^tfl, ^ /im =M 9X<L^, ^^}7}% 

(140) ^1 *§^€ ^ ^"71 ^^(150)-8r ^^l-7l#(140)-ir ¥^>^ # 

eflol^^"* S^wH &JI ^3J|-Al7l£.^- 3H^oflAi 35}- # Jit* # 

rfl^o.^. «H^ 7 J°1 €r ol^^l ^o] yfej-^l-rl. JSE^b, ^^(150)°] 

7l#(140) $H ^ ^2i9l #71 3l^*(150)£r ^^>7l^(140)^r 

-f-^ 1-^^- ^tKlattice matching)^ ^ ^l^^l «>SJ"*|S>t=|-. 

<45> d\]^- -i-o^ $}°}^7} tfll^ 500 nm vfl^l 900nm a}°H aItt s^tfl^ 

#a>s>£^- ^ ^-f , #7) ^ls^(150)^r iisj-o]c(i nG aP)5. 
tf. -9.^-5) ^ ^H*^ 5zJ-# ofl^tfl, 850nm, 780nm, 660nm^l n^B)-, 91^^ 

<46> tj-jg. ofls.^, 3M^7> tfl^= 980 nm J^J-tfl^sl eflol^^ ^a>^}£^- & 

, ^"71 ^1^( 150)^8: ^f- oH]uMH.(GaAs)S 

<47> ol^ofl £> 5)1 °1 4«h ^"71 fe^( 150)^8: 

ii^M^OnP), 0 >^im- 0 l— (GaAs) , <£l# oH1M-°1^( InAs) , ^# 

(GaP), <?]# i^sfol^dnGaP), ^# <>H)i-MH.(InGaAs)S- i^>^ m-V 

^ ^tt *h£3]q- ^s]^ ^oJM a|eh^ qo]s. *>q. o]^ ^Aj^ ^ o^tq-. 
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<48> j$ 7 ] ^1^^(150)^ eflol^^-o] #a>s]^ «H-f(180) ^Ml^r ^}o|3i ife 

(155)7}- *§>M<H 9X^. =L&\B.3,, #a>£]^ iilMaj^vg. #7} 3l^#(150)# 
ZL nH3S 3>S( 155)41 

<49> ^-7i n>o]a.s. ^i^(i55)^ ^hhm^zh q^Q**. ^, ^#(i50)#°i] 

7fl^-l- g±r ^ n>^(nl£Al)§ *H*>J1, oil- cfl^j) ^MH^zJ-^ 

^ o.7l^ ti.#(Br 2 )4 ^ -&jzj-*f|7> Sj-^^^ofl ^ Al*>^-<& 

sm*\zk°3\d\) I^H, W-^-^ ^KHl ^zHr£2] 

°H ^«fl ^1^(150)^1 7fl^l ^z^o] §3.^. ^jsj u>ol3S. 

(155)7)- ^^^tf. 

<50> ^ *\}o]*\Zt6\] 2)*% «Vtgofl rcJ-S. P>ol 3S ^1^(155)* *H^*Kr ^£r, 

#-^^1^1 3*fl tfltb 1 ?]^- #€ *)1 00-5485 JlSI 'n>°l^S- 

^ 2000. 2. 3)' ^ tfltl: , ?l^- ^ #^ *fl 00-2604 Jl^l 'p>°13LS. 

3! 2. ^ =L ^3i^m-a\ #^ ^199-5513^ ^-xfl-f-idTa, 2000. 1. 20)<^] 71)^^- 

<5i> ^-71 ^^(160)^ #7] ^#(150) SE^r ^^1-71^(140)321- 31^(150) 

4°H *§^^. £ 2^ #7l ^^^(160)ol 31^(150) $H oflA]^- 

3°14. ^"71 *H^^(170)£r ^-71 71^(100)^1 S^cfl tg^Cf. 

<52> ^ t ^h^ahhi tcj-g, efloi^ ul;*1^HH 130)41 3-3 € 

7fl^-( 130a)Jic|. -g- ^tfl-^lr £fe ^£^(180)1- 7^cf. °1 SlS-f (180)*r £ 2°fl 51*1 
^ v}9± ^-o], ^^^-(160) ^ n}ol£L5L 3U*( 155)4) 3*D t^^. 

30-13 



1020000061983 2001/2/ 

^1^(155)^ ^?>*1^ 7lel7> #7] n>oi^^ ^(155)21 a 3 ^e|7> 5] 5. 

<54> ^, % ^-^cg<^ o_ s «. E ^ n>o]^5. fe( 155)^1 ^ ^ ^lo) Tie)* f, 

3l^( 155)^1 ^-1: R, # ^-A§cg<^ o. s «. E ^ ^l^^(i50)cfl o]_a^ ^ 

3. #3 *M(^t, ^«>A>7l^(140)iq- ^1^(150))^ -B-JL nl, *}°li3.S 31 

^(155)# ^ 3l^*Kr °m ^l^tfl, ^7l<^«^ n2B}- nfl , 

<55> 1] 

f = R>ftl/(n2-nl) 

<56> nJ-sM,- ^-7] 4o]ai ^1^(155)^ ^7) % ^^^l^ £Sr ^3=3^ 

^ 3H*i#°l 

<57> ol-eM, ^-71 <4 ^Ajs} .a. i£tg^ ^h^aI^^I tcf-g- 3M*H>HTr, 
^.SH^^KieOXiyO)^ ^*J= w>o]o^ ^=. 7 > smsm, Si 7}^ aj-71 
-2-^^(130)^1 7}o)SLS\o] ^^( 12 0)o] fo^o] |1 ^.g. ls J1) 

Aj- ^a.tiVA>7l#(140)(110)^^ #X}9>\. ^0} Aj-71 ^^oflAi ^fl^fsH 

°1 # ^ #,^#A>7l^(140)(110) AH# -2-7}-^ ZL ^l^SH 

^ S.^ sj.^ ^(^^0.5. eflo]^^-)nVo) #o}#o} ^-5)jL, 

7)^(i40)# ^^-tvcf. o) ^^SLS-*] , ^#(150)-8- ^-31-*]-^^ 

^i^(i55)oii ^^%°] 
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<58> ol^ ; ellol^o) ^ s$. f #a>s]^ U A>ol^ tfl^= ^ Li}*] 

^ /am ofl^tfl, 15^m °14. 

^, ^ 3E^# efl^l^s)- #^o_ A}o]6fl "3^: 5fl<H , 

<eo> ^, 3.= ^-fi-Sl 3-?-, S<>1 3^ lO^mol^l, ^ 

a.7l7> tflef 15/itn #A>s>H.S. , f£fi] #7i#*8 31^ SWH. ■ ^ 

°H 3H*HH #3€ ^-frS ^ 7]#^m ^ &t)-. 

*fl-§-*>^, 3H^» a>-§-^ ^$Hr ^tq #eH°l^--:iffl2:7> 

3M*i ^/a^ ^^i^ <H3Hs. yfl^m ^ 5£4. 

<63> ol^oflA^, 1-g- uV^^S. ^l^Aj^^l ^ S^^- 5)1 

<64> £ 3 ^ £ 4^ mJ-^o] 4i^}c^)o\) 4=- efl^l^^ 7] ^^-*)-^ o] 
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<65> £ 3-g- ^-S^>^, €^^(120)^1 % 1H8<3^ ^r, ^llS^COHH^ n>ol 3S ^ 

^(155)^ sft^r <#°) 7&^77\*]2\ 7ie)» SI, ^(155)^ %%°.3.if€\ n. n> 

°}3.3. ^1^(155)^ >D2a^^l^ 71 Ell- S2, % ^^^^^-3.^ $\^%(150)V}*\ % 
°1 34H*Rr *M ^^>7l^(140) ^ fe#(150Hl tflt!: -B-JL nl, "} 

^1^(155)» ^-fH*H #A>^ ^1^^ efl^tfl, ^71 °§<3^ M-§--i- 

n2 Bj- * nfl, £ 3^] ^S^l Efltb 31^ 7l*>«|-^ ^^r 2^ ^tf. o^H, n 2^ 

^■7l<83°.3. cfl^= 1.0°lth 

<66> [^«J-^ 2] 

nl/Sl + n2/S2 = (n2-nl)/R 
<67> o]nfl, %^#(120HH IH+^M ^"71 n>o)^s. ^a(i55)6fl ^sfl 3J^°1- 

<68> ZLalH.^, 2<M S2# ^-^-tfls. ^-JL, Sl^- S27> ^^^7> 

s]7l all 12:3 ^o] uq. ^-o>^lcf. 

<69> ^B^i, nV^^S. i£rgo] ^ ^ X| a}] ofi n}= 31 °1 *) 

<70> £ 5^ ^- *ll2^AHH P>ol^^ ^ QjSl)^} 3l°H# 7fl^^ 

°11 ^)«fl i*IM #a>a1^1£^- t^sH 

SZo.nl, #a> (bottom emitting type)^l 3°fl *} 0 l7> <^7H, £ 2^ 
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<71> £ 5* #2:^, ^2^*1 oJH nfS- nj-oj^S. ife SlH 

71^(200)^-, #71 71^(200) #°fl £*}S. 3# *>^-^>7l^(210), %# 

#(120) ^ #-?-^>7l#(240)3f, #7l #-^«U}7l#(240) #°fl 

#•^^^■(250)3}-, #71 7l^-(200) *>^^ elH*]^ 0 ! #*>33r €H-?-(280) <8^-§- ^1^1 
^ <3^H *Hf^(270)-i: if-^H t^^M, #7l 7l^(200)^S elH^ 

o] #A>£)£^-, «^SH-7l^(210)°l #^^>7l ^(240)^.4 ^ ^>#-a- 

<72> >^7l S^l&AV7l^(210)°l ^^>7l^(240)Jitf ^ 7M^, o] 

^>7l#(210)^l ^}-§-°l #^-^>7l#(240)^cl- #tfla}o.3. *M-*!cK- nJ-sH, tfl^ 
51 eflol^^ ^«O_VA>7l#(210)* f4^4. ^H, #71 #,S>^-^A>7l^ 

(240) (210)^: ^1^1 #^ ^ 3# ^3 O-S. £ 2# tS5. 

<73> ^1-71 71^(200)^8: S>^^>71#(210)^^1^ ^ A >^^ ^ ^MM ?1 S.^- ^T^^ 

*Hi-M*HHH ^€ ^2L*(S. 2^1 150) 3}- sj-^iH} € 

H^ol #7l 5flol^^ 71 Si ^^1 ^ ol^ol^l ^}ol tiV^^cf. oflfl- 4 

<H, a^^" &I1 °1 ^1 980nm s^tfle^ iSM^-i- #^H^1^ € , #7l 7)& 
(200)£r GaAsS. ^^-^^1^-. 
<74> #7l 7l #(200)51 $}°}z\3£o) #A>s]^ «JE-f(280) <8^H^ *>°l3.5. fe(205) 

7> *8^3<H 9X^}, °1 Tifolss. 31^(205)^ ^ll^AHlofl^sq- p>^-7Ms 
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<75> o]nfl, igj-^eq ^]2^Al^Hl 4^- S^^" ell °1 , ^"71 n>o]a.5. 313(205)4 

« R* , ^-^(120)4 # t^^^^.^ 4°1^5. ^1^(205)^1^ 

^Pf-^r 71^(210) ^ 4#(200))4 -a-jL ^-gr-g- nl\ *K|iELS 31 3 
(205)* #^>€ ^^Rr n2, # o^Ei 4°1 

fe(205)4 ^ #4 ^^^1^ 43 f'4 nfl ; ^- i£^4 ^i^A^H 4-E- 
314*14 v\&7}x]S. fV = R' >fil'/(n2-nl')^- ^^-3E^- ^€4. 
<76> 4^H, #44 ^ 1^4 *112^HH 4€- v}o)EL3, $12. <Q*])*g efi 

ol^ofl^^, #,*H^^-(260)(270)€- i§-m ^«o>%> 4<>H^7> «?17>£1^, ^ 
714, s.^ 4.^4 SIM*1^°1 *>Jf«U}7l#(210) ^ 71^(200)^- ^4*>^, 6] 
Jf-4^ 4°l3.5. 3l3(205)°lH tfl^^^-S. 5flo]^^o.s. #^>€^. 

<77> oj^-oflA^ -g. i£^4 X| 1 ^ 3fl2^AHofl n>ol3 S ^ 

314*1^, 4°!^^. 313(155/205)4 XH^o] £H8#(120)4 ^ ^^^H 

4^44, ^44 # ^<^^(ol^o.S.^- ^HH ^"^S]^ 4°l3.S. ^ 

ci55/205)s °g^>si^ ^# ^^1^ 

<78> £. 6£: ^4 Xl3^Alofl6fl 4=- p}o-|£1S 3]3 S^^" 7flSf3 

7]^ 4-^ Jf^-i- 44M1:el jl n *Hitv ^^^4. 

<79> -g- ^Al^ofl 4a nWaLS. 313 efl°l^^, ^4£^ 4^ 

(Fraunhofer diffraction) 4^*1^ 4^(D)^|- ^ €3E-f (380)# ^l^H, # 

30-18 



1020000061983 2001/2/ 
71 €5.-f(380)<fl^^ ^^RrM 3j^o] *}o]3.3. ^1^(355)^ s^l^W Sjsfl -SMH3<H 

<80> olnfl, ^H-f(380)^l *I3(D) ^ *H33. ^12,(355)^ *H(f)^ 

iM^i ^floi^jg- ^ojcf. 

<8i> 3] 

Z) = v/2 X 1.22 V 

<82> Sft, #7l #J£^-(380)-£r zl ^^(D)ol Jl^^(330)^ 7fl^F-(330a)^ -fr- 

7l]^(330a)^ ^ *112^aHHH^ 7B^(130a)-e.cf ^-tfl^^-S €■ aj.^-i- 

<83> zl^^, SM3f-( 120)^1 ^r^^l afli ^ ^l2^A]^^A^cf ^ <3^°1H 

^ V ^£)J1, ^S^M (380)^5. :*l^Kr ^ £j *fll ^ *fl 2^ ^ ofl 6\] *] 

<84> «^7H, 3£: <#7] #J£-f(380) ^ nW^S. fe(355)7> 

€ ^-f* 7>^^ 51 ^S-f (380)2}- n>o]3S 3l^(355)7> ^ ^^5)^ 

<85> ol^oflA^, £ *U3^HH afs. uj-oja.^ ^ <5j*fl^ 51] o] ^ ^ «- 
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<86> £ 7^- , ^1 D°J ^S-f (380)» -f-^Rr ^ ^.£^(380)7} ^-§-^^- 

s\^o) s_t\- &o] <£6\-UWl ^t*. -^£^-(380)51 3.7)7} ^51, ^ 4iS.-f(380) 

S-^rtf ^^(S)^l^ 7]z](d)7\ 3.t£, £51)1 ^(Fresnel Number) ^7} ^ 

^ 41- ^^>7fl £M ^^(Fraunhofer diffraction) ^*>7fl ^cf. 

^7]*\, ^-rgo,] ojo^, ^"71 ^^(S)^r #7] v}*]3.3. 31^(355)4 &%o] <g 

<87> 4] 

33(D)S] ^£-f(380)» ^-til^H-S, zl ^£-f(380)» ^-4^ ^*fl ^ 

ehgrJLS] 3*3 3fl^^r ofl^5](Airy) ^fl^o] #t±. 6]^ ^Eflo] ^-Br, 

^t£o\}*] -g- ufl, ^ofl 4*1^ 0*> 7\% 3.JL, ZL 0*> S]^^-^ tiV 

<89> 5] 

^ 

<90> ^Al^ofl n^-s. a^^" ^M^tt, £ 8^1 n>4 ^-o], n>ol^5. ^1^(355) 

7} «£-f(380)^ 3h 3 SE^r ^ ^°14. <^7H, 8-8: ##* r 4 

^ °1*R# §JL ^Sfl (380)^1 °H ^o]^^. ^1^(355)* 5.*)*} 

<91> n>ol^^ fe(355)4 ^£-^(380)71- -§-<^ sg^ofl <H*1£ ^0.5. .HB}^ nj) , 
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-f(380)S^ #71 nH^S. ^1^(355)^ 3,$ ^o](f)n>3. vgo]^ o) ^6\] 

<92> [^Al 6] 

D 

^£^-(380)^ ^(D)<>1 ^-o>o> s^els, <>1 s£(^ =jD/2 ).g- 6<Hl cfl^^, 

#JE-f(380)£) ^7j D4 ^WilS. ^12:(355)^ 3^ ^o)(f) A]-o]o] ^-^aI^- ^*}-a1 3 
4 ^-o>^1rf. 

<94> rnj-^ , ajaHHa-^ ^-o] , ^-^M 380)1- W^rM ^^Kr 

3.7} 3. ^^*>'^, 380)<*M4 ^ef-^Jis) sl^ol 4°]3S fe(355)£) s 

;geH ^«fl #*I)4<H ^1, «3E-f(380) ^ 4 0 lai 31 S 

(355)7> 3-g- ^<5>5i^- ^HH rcj-s- a^^- sflol^oflA-^ 

=m ^-tfls^m ^ 5d4. 

<95> AjAl^ofl Ttj-g. 5fl°1^7> (380)4 ^>°lSS. fe(355)7> 

^ i2S € ^^MIS, #51-^(380)21 3^(D)4 4°1^S. ^ 

^(355)^1 3^ T^COS ^^l^c-fl^ ^a] 3 ^ zlc^s ^-g-^ ^ 5U4. ol 7^^-, 

W )^-o. o^o} Tj^cf cfi *l-g- SLx} °H°1£ 

^- *m Al^^ofl ^-§-^ ^ ojyl nflg-olcf. SEtb, SM 44 ^o] , 

#£-^(380)4 4°l5L3. ^1^(355)7> ^ ^^ofl Jfl^lsl^l ^ , *r«M 34 
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c>o]£i^ ^12,(355)^ ^^7l5l^ofl (380)2}- fe(355) 7]€\^ 

<96> 4>7lt!r ^ ^]3^Al^ofl oj-s. 3H*i7} *<H , « 

850 nm 9l £il°l*i#^§- t^H}^ , 2^7^ 1mm ^ *W.a3. ^l^Rr , 

-fsj aj^-g. 45.54 ^ t ZLS^-Ei s)lol^^-o] #A>^cf. 

<97> ol^cflA^, .^.o (355) 7 i. 33 D# 7>^, ^ £Al^>^o.q-, 

^-71 ^IJE-f (355)21 ^ &tf. #7] (355)5] ^^7> ^ o^o] 3 

4-, ^"71 Dfe ^£^-(355)^1 2)tfl#^r 

<98> <^7)*], £ 6^ £ 2*11 cfl-g-sr}^ ^(top emitting type)^ Bfl 

o)^ 6\]A)is)r %o_3_, 5. 5*IM^- §>^- #a> Hl-SHlS m^^e) Q 

sl7> ncfls. 3-§-€ ^ tH 0 ], ^7lA^ zl^I cfltV T^Hltl- -M^ ^ £^lt ^ 

<100> Itf^ , ^-^o|l 14s. ellol^l- ^-^-R-t Ol^-*}- ^-f-Aloluj- ^Jr-i- Ol 
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11 

^>7l^ ^JE-f ^-g; *fl<2^ ^^ofl ^£ ^.y.^^. 7 ^ ^ofl ^ 

*H£LS .^-1- tiV^^ R, -# 7 ] # ^"Aj^^ u>ol3^ ^l^^M ^ 

-frSKr -fr-SL^ nl, ^-71 nfol^s ^1^^ 

f = R Xnl / (n2-nl)-§r ^*K£-ij- ^£ ^-^^.5. ^ v\°]3.S. ^ 

2] 

^llW ^^>7]#4 ^«-tiVA>7l^ *>°W ^7l ^>tfl^ 
«l*>fe ^.2.3. Sfe P>ol^5. ^ <H*fl^ el] o] X-} . 
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3] 

^1-71^ 3^2} #51^- <3<3-§- >fliqt!: ^sl^; #7l 7l# tg^ 

5.^- € ^-^^.S p>o"|£L3. 31^ <a^l^ S.^^ 3H*i. 

4] 

91°]*], ^"71 €£4-^ D, <#7) v}°]ELS. 2^ ^ol» 

f, 5fl°l^ % ^ § nfl, #7] ^ Q?\}7\ 

[3^*8" 5] 

*)U^°fl 58°H. #7l ^W}A]-7l#^ ^^>7]# A>oloH Aj- 7 1 ^ 
^ofl >8-tn^O.S 7>#7fl ZL f^-fofl 3^7> ^SRr 7fl^7> 
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cflS-g- ^ ^1^.5. *Hr nM£ljg. 5flol^. 

[3^*8- 6] 

^ ^^1^ 3H*i. 
7] 

8] 

o]£15. te7> 71^-2}-; ^7] 71^- -S-ofl ^-cfl^ ^ tiVAf-i;^ 

^*Rr ^"71 ^ofl ^^Al-7l^Cf 

£ ^^Mf^; ^7} ^«.U>7l^M ^f#^4; ^-71 7]% *>^^ 

#*>3fe- ^^-i" afl^ ^l-¥-^;# 

% ^7} v}o]3.S. ^ ^^^1^ 71 ^1- f, ^>7l 
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fe^l ^-1: &%£r R, ^"71 % ^^<%<*SL^.^] n>o] 3S . ^^l ^ 

^^-i- n25} ^- nfl , 

f = R xnl / (n2-nl)* ^ s}^ pj-oja.^ 31^ «g 

9] 

^cls. ^>°l3.s. u^i^ 3H*i. 

[^^•^ 10] 

olaLS. ifflS7> 71^; 71^: -tfofl >*tfl^ ^.S. #5.^ ^£ 

^^>7l^4; ^71 *H^A}7l^ *§^£M ^^O^ ^ ^ 

€ ^^>7l#4; ^7l ^«>a>7]^ ^oj) ^-^^4; #7] 7)& *>^si efl o] 

#*>£)fe <3^-i- <8«W IW, 
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11] 

£.3. ifflS. ^°]*\. 

12] 

*fll0^ 5E^r afllllH 5U°1*1, ^"71 ^^A^l^jq- *>-¥-^>7l# A}o}6)} $ 

7}^^ 3^ f^ios. ^ P>o}a.s <5j*fl^ S^^- Bfl°l*l . 
13] 

^ a^^- 3H*i. 

14] 

^*fl ^8-2.3. n>olSS- 1^1^ 3H*1. 
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